The hybrid recombinational repair pathway operates in a χ activity deficient recC1004 mutant of Escherichia coli.
Homologous recombination is a crucial process for the maintenance of genome integrity. The two main recombination pathways in Escherichia coli (RecBCD and RecF) differ in the initiation of recombination. The RecBCD enzyme is the only component of the RecBCD pathway which acts in the initiation of recombination, and possesses all biochemical activities (helicase, 5'-3' exonuclease, χ cutting and loading of the RecA protein onto single-stranded (ss) DNA) needed for the processing of double stranded (ds) DNA breaks (DSB). When the nuclease and RecA loading activities of the RecBCD enzyme are inactivated, the proteins of the RecF recombination machinery, i.e., RecJ and RecFOR substitute for the missing 5'-3' exonuclease and RecA loading activity respectively. The above mentioned activities of the RecBCD enzyme are regulated by an octameric sequence known as the χ site (5'-GCTGGTGG-3'). One class of recC mutations, designated recC*, leads to reduced χ cutting in vitro. The recC1004 strain (a member of the recC* mutant class) is recombination proficient and resistant to UV radiation. In this paper, we studied the effects of mutations in RecF pathway genes on DNA repair (after UV and γ radiation) and on conjugational recombination in recC1004 and recC1004 recD backgrounds. We found that DNA repair after UV and γ radiation in the recC1004 and recC1004 recD backgrounds depends on recFOR and recJ gene products. We also showed that the recC1004 mutant has reduced survival after γ radiation. This phenotype is suppressed by the recD mutation which abolishes the RecBCD dependent nuclease activity. Finally, the genetic requirements for conjugational recombination differ from those for DNA repair. Conjugational recombination in recC1004 recD mutants is dependent on the recJ gene product. Our results emphasize the importance of the canonical χ recognition activity in DSB repair and the significance of interchange between the components of two recombination machineries in achieving efficient DNA repair.